and Tetrahymena pyriformis (Variety I, Mating Type II) were used for the assay.
ASSAY WITH L PLANTARUM
The basal medium for assay (Table 1) is made up in double   strength; 2.5-ml. portions of the medium are distributed into 10-ml. borosilicate micro-Fernbach flasks provided with aluminum caps (10). Solutions to be assayed are added and distilled water used to bring the volume to 5 ml. The technics for maintenance and assay are the same as those for L. casei (11) . Full growth at 37#{176} takes 3 days.
ASSAY WITH T. PYRIFORMIS
The basal medium ( 
BAKER fT AL.
Clinkal Chmhtry 150-mm. screw-capped tubes. When inoculated, the tubes are slanted to provide more surface area for growth. Transfers are made every 4 to 6 days; 1 drop of a 2-day-old culture from the maintenance medium into the assay flasks serves as inoculum. Incubation is at 28 to 30#{176} for 3 days.
The general assay technic has been described (11, 12) .
A concentrated
Ca-D-pantothenate solution (1 mg./ml.) is prepared in distilled water and dilutions made as needed.
Solutions are stable for 6 months when kept refrigerated.
Pantothenate is added at 5, 10, 20, 40, 60, 80, and 100 mtg./ml. final concentrations; the control flask consists of basal medium alone for estimation of carry-over error-i.e., the pantothenate activity of the inoculum.
The details of aseptic technic have been discussed elsewhere (10, 12) . Growth is measured in optical density units with a Welch Densichron, equipped with a red-sensitive probe to minimize blank readings due to the color of the medium.
PANTOTHENATE IN BLOOD
Citrated blood is diluted 1:10 with enzyme-buffer solution,t and preservative is added (12) . The solution is incubated for 3 days at 37#{176}. After incubation, it is autoclaved for 15 minutes to stop enzymatic action and to coagulate the proteins.
It is ifitered, and 0.25, 0.5, and 1.0 ml. of the supernatant is added to individual flasks and assayed.
Control flasks are included to estimate pantothenic acid contamination of the enzyme.
PANTOTHENATE IN URINE
Urine is diluted 1:20 with citrate buffert without enzyme and autoclaved for 10 minutes to remove any protein; 0.5, 1.5, and 2.5 ml. is used for assay.
PANTOTHENATE IN CEREBROSPINAL FLUID
The CSF is treated as whole blood except that it is diluted 1 :5 with enzyme-buffer solution ;t 0.5, 1.5, and 2.5 ml. of the supernatant is used for assay.
RESULTS
The range of pantothenic acid in normal blood and in CSF is approximately the same; in the urine it is higher ( with both organisms agree closely. In experiments with both organisms, 99 to 105 per cent of added pantothenic acid was recovered; growth stimulation from the biologic fluids was negligible. Usable assay range with both organisms is the same; above 100 mtg./ml., the curve flattens.
The pantothenate in blood and CSF is conjugated; without enzymatic hydrolysis no pantothenate activity is detected. In urine, pantothenate activity did not increase with enzymatic treatment.
DISCUSSION
Early studies showed that pantothenate in tissues is bound (13) and released by autolysis.
It was later shown that more vitamin could be liberated by use of an alkaline phosphatase and an enzyme from avian liver (14) . This method liberates pantothenate from Coenzyme A (Co A) in a variety of foods and tissues (1, 15) . A comparison of hydrolytic methods in blood showed autolysis to be the most advantageous method (15); in our hands, treatment with Clarase gave more reliable results as compared with autolysis, acid hydrolysis, treatment with Mylase P, or combination of Clarase and papain, and liver enzyme and alkaline phosphatase.
There is no free pantothenate in blood. In urine, pantothenic acid is unbound; our results show no increase with Clarase treatment.
The vitamin, presumably, has a low renal threshold. Pantothenic acid shows the same concentration in blood and in CSF (Table 3 ). This situation does not hold for vitamin B12 and folic acid (17, 18) , even though preliminary results show these vitamins to diffuse across the blood/CSF barrier upon parenteral administration. L. plantarum is a reliable reagent for pantothenate in foods, tissues, and biologic fluids (1, t5, 19, 20) . T. pyriformis was chosen for this study because it provided an independent control assay organism. Its growth in synthetic media obviates nonspecific contamina-tion from natural products-a drawback when lactobacilli are used for assay purposes (12, 21) . Pantothenol and pantoyl lactone (with or without the addition of p-alanine) and Co A, are inactive for Tetrahymena (22, 23 The amount for 100 ml. = 43.0 Gm./20,000 = 2.15 mg. %, to yield the same final concentrations as those shown as percentages. For solution, mix is weighed out to make 1.0 mg./ml. and acidified with sulfosalicylic acid (0.04%).
